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l.V^ A component recognizing method for recognizing 
with one recognition unit 3^-) surfaces to be. 



recognized of a plurality of components 45j6l, — SX, — — 53-, 
£©±t — 3-i^) held by a plurality of component holding members 
(24 to 33, 301) which are vertically moved selectively by a 
single drive unit -f2-7 — and having the surfaces to be 
recognized of different heights, in which heights of the 
component holding members are controlled so as to bring the 
surface to be recognized of each of the plurality of 

components into a recognizable range — of the 

recognition unit and the surfaces to be recognized of the 
plurality of components are continuously recognized. 



claim 1, wherein the plurality of components held by the 
plurality of component holding members (2 4 to 33, — 3*&3r) and 
having the surfaces to be recognized of different heights 
have such a variation in height that not all the surface to 
be recognized of the plurality of components are within the 
recognizable range of the recognition unit when bottom end 
surfaces of the plurality of component holding members are 
situated at an identical height. 



claim 2, wherein, among the plurality of components held by 
the plurality of component holding members , (?4 to 3 3 ) and 




component recognizing method as claimed in 




recognizing method as claimed in 
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having the surfaces to be recognized of different heights 
which components have such a variation in height that not 
all the surface to be recognized of the plurality of . 
components are within the recognizable range of the 
recognition unit when the bottom end surfaces of the . 
plurality of component holding members are situated at an 
identical height, components of which the surfaces to be 
recognized are within the recognizable range of the 
recognition unit are recognized without a selective vertical 
movement of component holding members holding the 
components by drive of the single drive unit and without a 
change in heights of. the surfaces,, and components of which 
the surfaces to be recognized are out of the recognizable 
range of the recognition unit are recognized so that the 
surfaces to be recognized are recognized after a positioning 
operation with a vertical movement of component holding 
members holding the components is controlled so as to bring 
the surfaces to be recognized into the recognizable range of 
the recognition unit. 

4.(l\^ n ^ C ^A component recognizing method as claimed in (any 
one of^claim^ 1 |j:o ^j, wherein shapes of the components are 
recognized when the surfaces to be recognized of the 
components are recognized. 

component recognizing apparatus for recognizing 
with one recognition unit ~{-6±7 surfaces to be 
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recognized of a plurality of components — — "5^7 — tt, 

31) 1., 3LLD) held by a plurality of component holding members 

; (21 to 33; — which, are vertically moved selectively by a 
single drive unit 4*7 — 34*) and having the surfaces to be 
5 recognized of different heights, heights of the component 
holding members are adapted to be controlled so as to bring 
the surface to be recognized of each of the plurality of 

components into a recognizable range 44*7 H^-f" of the 

recognition unit and continuously recognizes the surfaces 
10 to be recognized of the plurality of components. 

component recognizing apparatus as claimed in 

O 

iJV claim 5, wherein the plurality of components held by the 

plurality of component holding members 424 — to 33, — ££-t) and 
having the surfaces to be recognized of different heights 
15 have such a variation in height that not all the surface to 
be recognized of the plurality of components are within the 
recognizable range of the recognition unit when bottom end 
surfaces of the plurality of component holding members are 
situated at an identical height. 

component recognizing apparatus as claimed in 
claim 6, wherein, among the plurality of components held by 
the plurality of component holding members — fee — 3*) and 
having the surfaces to be recognized of different heights 
which components have such a variation in height that not 
25 all the surface to be recognized of the plurality of 
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components are within the recognizable range of the 
recognition unit when the bottom end surfaces of the 
plurality of component holding members are situated at^ an 
identical height, components of which the surfaces to be 
recognized are within the recognizable range of the . 
recognition unit are recognized without a selective vertical 
movement of component holding members holding the 
components by drive of the single drive unit and without a 
change in heights of the surfaces, and components of which 
the surfaces to be recognized are out of the recognizable 
range of the recognition unit are recognized so that the 
surfaces to be . recognized are recognized after a positioning 
operation with a vertical movement of component holding 
members holding the components is controlled so as to bring 
the surfaces to be recognized into the recognizable range of 
the recognition unit. 

8.(^W\^ e ^V component recognizing apparatus as claimed in 
j^any one of^ claim if 5 [to j|, wherein shapes of the components 
are adapted to be recognized when the surfaces to be 
recognized of the components are recognized. 

component mounting apparatus comprising: 
a single drive unit -(-2-, — 313) ; 

a plurality of component holding members -&4 — fee- 
n f ^CLU which are adapted to be vertically moved 
selectively by the single drive unit and hold a plurality 
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of components f&4«_52^&3- , 59, 3 0 1, 310 ); 

a head unit f-6 0, 3 Q 3> including the single drive 
unit, and the plurality of component holding, members; and 

one recognition unit — 3350 which is adapted to 
recognize surfaces to be . recognized of the plurality of 
components held by the plurality of component holding 
members when the surfaces to be recognized are within a 
recognizable range (L ; HI) , 

wherein heights of the component holding members 
is adapted to be controlled so as to bring the surface to 
be recognized of each of the plurality of components into 
the recognizable range of the recognition unit and 
continuously recognizes the surfaces to be recognized of 
the plurality of components, when the surfaces to be 
recognized of the plurality of components held by the 
plurality of component holding members and having the 
surfaces to be recognized of different heights are 
recognized with the one recognition unit while the head 
unit is moving. 

10. A component mounting apparatus as claimed in 

claim 9, wherein the plurality of components held by the 
plurality of component holding members and having the 
surfaces to be recognized of different heights have such a- 
variation in height that not all the surface to be 
recognized of the plurality of components are within the 



100 



recognizable range of the recognition unit when bottom end 
surfaces of the plurality of component holding members are 
situated at an identical height. 

11. a component mounting apparatus as claimed in 

claim 9, wherein, among the plurality of components held by . 
the plurality of component holding members and having the 
surfaces to be recognized of different heights which 
components have such a variation in height that not all the 
surface to be recognized of the plurality of components are 
within the recognizable range of the recognition unit when 
the bottom end surfaces of the plurality of component 
holding members are situated at an identical height, 
components of which the surfaces to be recognized are within 
the recognizable range of the recognition unit are 
recognized without a vertical movement of component holding 
members holding the components and without a change in 
heights of the surfaces, and components of which the 
surfaces to be recognized are out of the recognizable range 
of the recognition unit are recognized so that the surfaces 
to be recognized are recognized with the recognition unit 
after a positioning operation with a selective vertical 
movement of component holding members holding the 
components by drive of the single drive unit is controlled 
so as to bring the surfaces to be recognized into the 
recognizable range of the recognition unit. 
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12. A component mounting appar a tus-"as "claimed in [any 



one oT^claiiTi^ 9|to 1 iv wherein shapes of the components are 
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adapted to be recognized when the - surf aces, io.ie recognized 
of the components are recognized. 

13. ^V^ A a component mounting apparatus as claimed in £any 
one of^claim^ 9^to I2J, further comprising: a table 43, 318 -) 
which is adapted to be vertically moved by the single drive 
unit; and cylinders f4— to 13, — which are fixed to the 
table, corresponding to the component holding members, and 
is adapted to bring a tip of a piston into contact with 
only the component holding member selected so as to be 
-vertically moved among the plurality of component holding 
members and thereby transmit vertical movement of the table 
to the selected component holding member. 

14. ^(\V^^\ component recognizing method as claimed in^any 
one oT\claim^ fjto^, further comprising: 

producing a velocity curve in vertical movement 
of the selected component holding member with parameters of 
a target position in a direction of height at time when the 
vertical movement of the selected component holding member 
is controlled by means of the drive unit so as to position 
the surface to be recognized of a component within the 
recognizable range of the recognition unit, a maximum 
velocity in the vertical movement of the selected component 
holding member up to the target position, and a maximum 
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acceleration in the vertical movement of the selected 
component holding member up to the target position, and 

automatically starting a positioning" 'operation/ 
into the recognizable range, of the surface to be recognized 
of the component held by the selected component holding 
member driven by the drive unit on a basis of the velocity 
curve in response to a positioning operation starting 
instruction upon arrival at a positioning operation 
starting position of the selected component holding member 
moving transversely toward the recognition unit. 

15. A component recognizing method as claimed in 
claim 14, wherein a plurality of sets of parameters of the 
target positions and the positioning operation starting 
positions are provided and continuous positioning 
operations are thereby executed with provision of a 
plurality of timings. 

16. A component recognizing method as claimed in 
claim 15, further comprising, with a plurality of 
positioning operation ending positions corresponding to the 
plurality of positioning operation starting positions 
provided, judging whether individual positioning operations 
in continuous positioning operations which were started at 
the plurality of positioning operation starting positions 
have reached the respective positioning operation ending 
positions or not so as to detect whether the respective 
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positioning operations have been done normally or not. 
17l(W(^^A component recognizing apparatus as claimed in 
£any one ofjblaim^/ sjto ^ comprising: 

a first control unit « (102 4~ which is adapted to 
produce a velocity curve in vertical movement of the 
selected component holding member with parameters of a 
target position in a direction of height at time when the 
vertical movement of the selected component holding member 
is controlled by means of the drive unit so as to position 
the surface to be recognized of a component within the 
recognizable range of the recognition unit, a maximum 
velocity in the vertical movement of the selected, component 
holding member up to the target position, and a maximum 
acceleration in the vertical movement of the selected 
component holding member up to the target position; and 

a second control unit (103, 100 1 which is adapted 
to drive the drive unit in response to a positioning 
operation starting instruction and automatically start a 
positioning operation of the. selected component holding 
member driven by the drive unit on a basis of the velocity 
curve, upon arrival at a positioning operation starting 
position of the selected component holding member moving 
transversely toward the recognition unit. 

18. A component recognizing apparatus as claimed in 

claim 17, wherein a plurality of sets of parameters of the 



104 



target positions and the positioning operation starting 
positions are provided and thereby the second control unit 
■is adapted to execute continuous, positioning operations* 
with provision of a plurality of timings. 
5 19. A component recognizing apparatus as claimed in 

claim 18, wherein with a plurality of positioning operation 
ending positions corresponding to the plurality of 
positioning operation starting positions provided, the 
second control unit is adapted to judge whether individual 
10 positioning operations in continuous positioning operations 

□ which were started at the plurality of positioning 
& operation starting positions have reached the respective 

q . 

'-5 positioning operation ending positions or not and thereby 

detects whether the respective positioning operations have 
O 15 been done normally or not. 

□ 20 Xj^^ A component mounting apparatus as claimed in 

P claim 9, wherein the single drive unit is a single motor, 

FU 

and the single motor is adapted to drive a ball screw to 
rotate and thereby vertically moves a table -f3-H that is in 

20 screw engagement with the ball screw, 

the apparatus further comprising: cylinders - (4 to 
■ 13h which are fixed to the table, corresponding to the 
component holding members, and is adapted to bring a tip of 
a piston into contact with only the component holding 

25 member selected so as to be vertically moved among the 
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plurality of component holding members and thereby transmit 
vertical movement of the table to the selected component 
holding members; 

a first control unit (102 »- which is adapted to 
produce a velocity curve in vertical movement of the 
selected component holding members by means of the single 
motor, with parameters of a target position in a direction 
of height at time when the vertical movement of the selected 
component holding members is controlled by means of the 
single motor so as to position the surface to be recognized 
of a component within the recognizable range of the 
recognition unit, a maximum velocity in the vertical 
movement of the selected component holding members up to 
the target position, and a maximum acceleration in the 
vertical movement of the selected component holding members 
up to the target position; and 

a second control unit -Brfr3, 106T which is adapted 
to drive the single motor in response to a positioning 
operation starting instruction and automatically start 
positioning operations of the selected component holding 
members driven by the single motor on a basis of the 
velocity curve, upon arrival at a positioning operation 
starting position of the selected component holding members 
moving with the head unit transversely toward the 
recognition unit. 
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21. A component mounting apparatus as claimed in 

claim 20, further comprising a transverse movement motor 
for. moving the component holding members in transverse 
direction, wherein 

the first control unit is further adapted to 
produce a velocity curve in transverse movement of the 
selected component holding members by means of the 
transverse movement motor, with parameters of a target 
position in transverse direction at time when the 
transverse movement of the selected component holding 
members up to vertical drive starting positions for the 
selected component holding members is controlled . by means 
of the transverse movement motor, for recognition of the 
surface to be recognized of a component within the 
recognizable range of the recognition unit, a maximum 
velocity in the transverse movement of the selected 
component holding members up to the target position, and a 
maximum acceleration in the transverse movement of the 
selected component holding members up . to the target 
position, and 

the second control unit is adapted to drive the 
transverse movement motor in response to the positioning 
operation starting instruction and automatically start 
positioning operations of the selected component holding 
members driven by the transverse movement motor on the 
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basis of the velocity curve, upon arrival at the 
positioning operation starting position of the selected 
component holding members moving with the head unit 
transversely toward the recognition unit. 

22. ^^fi^\ component mounting method in which the 
plurality of components from component feeding units are 
held by the plurality of component holding members, the 
components are thereafter recognized with the component 
recognizing method as claimed in£any one of^claim^ 1 Jto 4 
and claims 14 to 16^ postures of the plurality of 
components held by the plurality of component holding 
members are thereafter corrected on a basis of a 
recognition result, . and the components are thereafter 
installed on an object to be installed. 

23. ^^^ A component mounting apparatus which is adapted 
to hold the plurality of components from component feeding 
units by the plurality of component holding members, 
thereafter recognize the components with the recognition 
unit of . the component recognizing apparatus' as claimed in 

jjmy one ©f^claim^ 5 "jto 8 and claims 17 to 19^ thereafter 
correct postures of the plurality of components held by the 
plurality of component holding members on a basis of a 
recognition result, and thereafter install the components 
on an object to be installed. 

24 -tfWrt^^ component recognizing method as claimed in 
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claim 1, wherein 

after the plurality of component holding members 



be recognized of different heights are moved in one 
direction over the one recognition unit, the plurality of 
component holding members are moved in a reverse direction 
opposite to the one direction over the one recognition unit 
with heights of the plurality of component holding members 
changed, and 

all the plurality of components held by the 
plurality of component holding members are imaged with the 
recognition unit in respective movement of the plurality of 
component holding members in the one direction and in the 
reverse direction, and the surfaces to be recognized of only 
components having the surfaces to be recognized brought into 
the recognizable range jyf of the recognition unit among the 
plurality of components are recognized. 



claim 1, wherein 

the plurality of component holding members 
holding the plurality of components having the surfaces to 
be recognized of different heights are moved in one 
direction over the one recognition unit and the surfaces to 
be recognized of only components having the surfaces to be 



holding the plurality of components havirig the surfaces to 




component recognizing method as claimed in 



recognized brought into the recognizable 




the 
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recognition unit among the plurality of components held by 
the plurality of component holding members are recognized, 



• and '. 

heights of the plurality of component holding 
5 members are changed and the plurality of component holding 
members are thereafter moved in a reverse direction 
opposite to the one direction over the one recognition unit 
and the surfaces to be recognized of only components having 
the surfaces to be recognized brought into the recognizable 
10 range Vtff of the recognition unit among the plurality of 

;jj components held by the plurality of component holding 

i 

s jg members are recognized. 

j|| 2^X^^^ K component recognizing method as claimed in 

q claim 1, wherein 

q 15 the plurality of component holding members 

q holding the plurality of components having the surfaces to 

in 

be recognized of different heights are moved over the one 
recognition unit and the surfaces to be recognized of only 
components having the surfaces to be recognized brought into 

20 the recognizable range^jUbf of the recognition unit among the 
plurality of components held by the plurality of component 
holding members are recognized, and 

heights of the plurality of component holding 
members are changed and the plurality of component holding 

25 members are thereafter moved over a recognition unit other 
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than the one recognition unit and the surfaces to be 
recognized of only components having the surfaces to be 
recognized brought into the recognizable range •J&f' of the 
recognition unit among the plurality of components held by 
the plurality of component holding members are recognized. 
27 -[pbr^^ A component recognizing apparatus as claimed in 
claim 5, further comprising a control unit J^$rfy which is 
adapted to move the plurality of component holding members 
holding the plurality of components having the surfaces to 
be recognized of different heights in one direction over 
the one recognition unit, thereafter move the plurality of 
component holding members in a reverse direction opposite 
to the one direction over the one recognition unit with 
heights of the plurality of component holding members 
changed, perform imaging with the recognition unit of all 
the plurality of components held by the plurality of 
component holding members in respective movement of the 
plurality of component holding members in the one direction 
and in the reverse direction, and recognize the surfaces to 
be recognized of only components having the surfaces to be 
recognized brought into the recognizable range J&f of the 
recognition unit among the plurality of components. 

A component recognizing apparatus as claimed in 
claim 5, further comprising a control unit (J^TT* which is 
adapted to move the plurality of component holding members 



Ill 



holding the plurality of components having the surfaces to 
be recognized of different heights in one direction over 
the one recognition* unit, recognize, the surfaces to be 
recognized of only components having the surfaces to be 
recognized brought into the recognizable range J&f of the 
recognition unit among the plurality of components held by 
the plurality of component holding members, move the 
plurality of component holding members in a reverse 
direction opposite to the one direction over the one 
recognition unit after changing heights of the plurality of 
component holding members, and recognize the surfaces to be 
recognized of only components having the surfaces to. be 
recognized brought into the recognizable range JZfi of the 
recognition unit among the plurality of components held by 
the plurality of component holding members. 

29XAv\^ r ^ < ^A component recognizing apparatus as claimed in 
claim 5, further comprising: another recognition unit^X^ 1 *^ 
capable of recognizing surfaces to be recognized of 
components having . heights of the surfaces to be recognized 
different from those of components which are recognized by 
means of the one recognition unit ? and 

a control unit^JJ3#77 which is adapted to move the 
plurality of component holding members holding the 
plurality of components having the surfaces to be 
recognized of different heights over the one recognition 
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unit, recognize the surfaces to be recognized of only 
components having the surfaces to be recognized brought into 
the recognizable range Jtffof the recognition unit among the 
plurality of components held by the plurality of component 
holding members, move the plurality of component holding 
members over the another recognition unit other than the one 
recognition unit after changing heights of the plurality of 
component holding members, and recognize the surfaces to be 
recognized of only components having the surfaces to be 
recognized brought into the recognizable range J&f of the 
another recognition unit among the plurality of components 
held by the plurality of component holding members- 
A component recognizing method comprising: 
moving a plurality of component holding members 
holding a plurality of components having surfaces to be 
recognized of different heights in one direction over a 
recognition unit, thereafter moving the plurality of 
component holding members in a reverse direction opposite 
to the one. direction over the recognition unit with heights 
of the plurality of component holding members changed; and 

recognizing the surfaces to be recognized of 
components having the surfaces to be recognized brought into 
the recognizable range of the recognition unit among the 

plurality of components held by the plurality of component 
holding members in respective movement of the plurality of 
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component holding members in the one direction and in the 
reverse direction. 

' i) 

31 A component recognizing apparatus comprising: 

a plurality of component holding members which is 
adapted to hold a plurality of components having surfaces 
to be recognized of different heights; 

a recognition unit over which the plurality of 
component holding members are capable of moving in one 
direction and in a reverse direction opposite to the one 
direction and, after moved in the one direction, are moved 
in the reverse . direction opposite to the one direction with 
heights of the plurality of component, holding members 
changed and which is adapted to perform imaging of all the 
plurality of components held by the plurality of component 
holding members in respective movement of the plurality of 
component holding members in the one direction and in the 
reverse direction; and 

a control unit which is adapted to 

recognize the surfaces to be recognized of only components 
having the surfaces to be recognized brought into a 
recognizable range of the recognition unit among the 

plurality of components. 
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ABSTRACT 

There are provided component recognizing method 



. and apparatus and. component mounting method . and apparatus, 
by which components with various heights held by a 
plurality of nozzles can be recognized continuously . The 
drive of a head J£&f^is transmitted to nozzles 1 2 4 to 33 -f, 
surfaces to be . recognized of components (- 5C to 59 ) are 
controlled so as to be positioned in a recognizable range 
(yf in respective recognizing operations of the components, 
and the continuous recognition .is thereby made possible. 
The adjustment of the heights of the surfaces to be 
recognized in the recognizing operations of the components 
is achieved by one drive unit J^f^and a plurality of drive 
transmitting units 44- Lu 13) . 



